MuHUCTEPCTBO HAYKU U BbICIIero oopa3oBanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 00Opa30BaHUS
"AMypPCKHI TOCYIapCTBEeHHBIN YHUBEPCUTET"

YTBEPX/IAIO
[TpopexTop no yueOHOM 1 HAyYHOU
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Jleticha A.B. Jleiida
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PABOYAS I[TPOTPAMMA
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Ox3aMeH 7 ceM

O6mas tpynoemkocts aucuuruiuHbl 180.0 (akagem. gac), 5.00 (3.e)

CocraButens U.B. BepxoTypoBa, 10UEHT, KaH[I. (U3.-MaT. HAYK
NHCTUTYT KOMIIBIOTEPHBIX M HHKEHEPHBIX HAYK

Kadenpa ¢uzuku

2024



Pabouas mnporpamma cocrtaBieHa Ha OcCHOBaHuUU DeaepaibHOTO TOCYJIAPCTBEHHOIO
oOpazoBarenbHoro cranmapra BO pgns Hanpasnenusi noaroroBku 03.03.02 dusuka,
YTBEPXKACHHOTO MpUKa30M MUHHUCTEPCTBA HAYKM M BbICHIero oOpaszoBanusi Poccuiickoit
®denepanuu ot 07.08.20 Ne 891

Pabouas mporpamma obcyxaeHa Ha 3aceqaHnuu Kadeapsl GU3NKA

01.02.2024 r. , TpoToKoJ Ne 6
3aBeayronii kaheapoi CrykoBa E.B. CrykoBa

COI''TACOBAHO COI''TACOBAHO
VYuyeOHO-METOANYECKOE YITPABICHHUE Beimyckaromas kagenpa

Yankuna H.A. Yankuna CrykoBa E.B. CrykoBa

9 anpens 2024 r. 9 anpens 2024 r.
COI''TACOBAHO COI''TACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u
TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

9 anpens 2024 r. 9 anpens 2024 r.




1. HEJIU 1 3AJJAYU OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMmIMHbIL
dopMHUpOBAaHUE Y CTYJACHTOB CIOCOOHOCTH CaMOCTOSTEIBHO MPOU3BOJUTH pacyeT
pPa3IUYHBIX  THMAPOTra30JWMHAMUYECKMX  CHCTEM, a  TakXe  HM3yuYeHUe  METOJIOB
TUJIPOTA30IMHAMUYECKOTO JKCIIEpUMEHTAa M MPUOOPETeHHE MPAKTUUECKHUX HABBIKOB
HCTOJIb30BAHNSI OCHOBHBIX YPAaBHEHUN T'MIPOTra30JUHAMUKHU.

3agaun IMCUMIIINHBIL:

* U3yYUTh OCHOBHBbIE (DU3MYECKHE CBONCTBA, OOLIMX 3aKOHOB W YPAaBHEHMH CTAaTUKU U
JTUHAMUKU KUJIKOCTEN U ra3o0B;
* M3YYUTh BHUJBI HANPSDKEHUM M CUJI, NEUCTBYIOIIMX B XKXUIAKOCTAX M rasax, C y4eToOM HX
OCHOBHBIX (PM3WYECKUX CBOMCTB, YPAaBHEHUSI COXPAHEHHUS MACChl, KOJIMYECTBA JABUKEHUS U
SHEPI'uy;

HAaY4YUTHCS PACCUUTHIBATH TMAPOra30AMHAMHUYECKUE IIAPAMETPhl B PA3JIMYHBIX TOYKAX
JBUKYILEUCS CPENDI;

OBJIAJIETh OCHOBAMH (PM3MUECKOTO U MATEMATUYECKOTO MOJEIUPOBAHMS MCCIIETOBAHHBIX
SABJICHUN U IIPOLIECCOB T'MAPOTa30UHAMUKH.

2. MECTO YYEBHOI'O ITPEJMETA B CTPYKTYPE OBPA3OBATEJIBHOM
IMMPOI'PAMMBI
HucunmummHa «['uapora3ogMHaMuKa» OTHOCUTCS K JUCHUILIMHAM O0s3aTEIbHOW 4YacTh
00pa3oBaTeIbHON IPOTrPAMMBI.
J11s1 ocBOEHMST JUCIUTUIMHBI HEOOXOAUMBI 3HAHUS 110 TUCHUILIMHAM:
1) xypc O6mieit puszmku;
2) nucuMIUIMHBI Moy "MaTtematuka';
3) UudopmaiimoHHble TEXHOJIOTUHU B (pU3UKeE.
3HaHUs, TIOJIyYEeHHbIC BXOJE M3YyUYCHUS IUCHMIUIMHBI «['maporazoauHaMuKa» MOTYT
HCIIOJIb30BATBCS TIPU MPOXOKACHUU PA3TUYHBIX BUJIOB IMPOU3BOJCTBEHHBIX IPAKTHUK.
3HaHMS, TONYYCHHBIE B XOJE HM3YYCHHS JUCIUIUTMHBI, TO3BOJISAT BBITYCKHHKAM YCITEIITHO
pemaTth 3a1a9u B TpodheCCHOHATBHOM IeITeTbHOCTH.

3. KOMIIETEHIINHN OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YYEBHOI'O ITPEJJMETA 1 UHANKATOPBI UX JOCTUKEHUS

3.1 O6menpodeccnoHaIbHbIE KOMIIETEHIIMU U UHIANKATOPBI UX JOCTHKCHHS

Kon u HanMeHoBaHue | Kom W HanMeHOBaHME WMHIUKATOpPA JIOCTHIKECHUS
o01enpodecCHOHATLHOU o01enpodecCHOHATLHOM KOMITETCHITHT
KOMIICTEHIIUH

OIIK-1 Cnocoben mnpumenarts | U-lonk.1 3HaeT OCHOBHbBIE IIOHATHUS U 3AKOHBI
0a3oBble 3HAHMS B OOJACTH | PUBUKKM U JPYrMX €CTECTBEHHBIX HAyK, METO/IbI
bU3HKO-MaTEMATUUECKUX U (WIH) | MATEMATUYECKOTO aHAIN3a, alreOpbl M TE€OMETPUHI

ecrecTBeHHbIX Hayk B cdepe | U-2onk-1 YwMmeer pemarb CTAHIAPTHBIE
cBOCi npodeCcCHOHAIBHON | MpodecCHOHAIbHBIE 3aJayd ¢ IpUMEHEHHEeM (HU3UKO-
JIEATEIbHOCTH MaTEeMaTHYeCKUX M  eCTCCTBEHHOHAYYHBIX 3HAHUIA,

METOJIOB HAyYHOTI'O aHAJINU3a U MOACITUPOBAHMUS
N-3onk-1 Brnameer HaBbIKAMU TEOPETUUECKUX U
3KCIIEPUMEHTAIBHBIX HUCCIIeIOBaHUM B cepe
PO EeCCHOHATLHOM eI TETLHOCTH




4. CTPYKTYPA YYHEBHOI'O ITPE/IMETA

OOmass TpymoeMKoCcTh ydeObHoro mpeamera cocraBisieT 5.00 3adeTHbix egunuibl, 180.0
aKaJIEMUYECKUX YaCOB.

1 — Nen/mm

2 — Tema (pazaen) yueOHOTO peaMeTa, KypcoBasi padoTta (ITpoeKT), MPOMEXKYTOUHAs ATTeCTaALS
3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)
4.1 — JI (JIexun)

4.2 — Jlexuiuu B BUJE MPAKTUYECKON OATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHATHS)

4.4 — ITpakTUUECKHE 3aHITHUS B BUJIC MPAKTUIECKON TTOATOTOBKHU

4.5 — JIP (JlabopaTopHbie paOOTHI)

4.6 — JIabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUECHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpob (B akaIeMHUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJIeMHUYECKUX Jacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243144 (45]146(47]148(4.9

1 Moayns 1. 712 4 Nrorossrit
I'unpomexanuka TECT 110
Tema 1. Mo ayiio 1.
OcHOBHBIE
dbuznyeckue
CBOICTBa
JKUAKOCTEH U
rasos.

2 Tema 2. 716 10 4 6 JlabopaTopHsI
dusznyeckue € paboThl,
OCHOBBI NuauBuayans
TUAPOCTATUKA U Has paboTa
KUHEMAaTUKH.

3 Tema 3. 716 8 4 6 JlaGopaTopHBI
Junamuka € paboThl,
BSI3KOH U HNunusuayans
HEBSI3KOU Has paborta
KUTKOCTH.

4 | Tema 4. 7 18 8 12 8 JlaGopaTopHbI
IMunpasnuyeckue € paboTHI,

NunuBuayans
COTIPOTHUBJICHUSI. Has pabora,
Hcteuenue 3angaua
KUAKOCTEH U3 PEKOHCTPYKTHU
OTBEPCTUI U BHOT'O YPOBHSI
HAacaJKoB.

5 Tewma 5. 7 14 4 4 6 NunuBuayans
lMunpasnudeckue Has paborTa,




MAaIIUHBI 1 3amaua
TUAPOIIPUBOLI. PEKOHCTPYKTH
BHOI'O YPOBHS
Monyns 2. 7 14 10 4 Hrorossiit
I'azonmaamMuka TECT MO
Tema 1. MOJTYITIO 2.
OcHoBHbIE JlabopaTtopusl
(huznueckue ¢ paboThl,
3aKOHBI WunuBuayansb
JIIBIDKEHNS ra3a Has paborTa,
3amaua
PEKOHCTPYKTH
BHOI'O YPOBHS
Tema 2. Bomaer |7 |2 4
JIaBJICHUS B
ra3oBOM IIOTOKE
Tema 3. Teopus |7 |2 4
MMOTPAHUYHOTO
cros
DK3aMeH 7 0.3 1357 DK3aMeH
Hroro 34.0 34.0 34.0 0.0[0.0[03] 357 | 42.0
5. COAEP’ KAHUE YYUEBHOI'O ITPEJMETA
5.1. Jlexkuun
No 1/ HaumeHoBaHue TeMbl Copnepxanue TeMbl (pa3aena)
I (paznena)
Mogayab 1. 'unpomexanuka | [Ipenmer ruapora3oguHaMUKU M €ro  MECTO B
Tema 1. OcHoBHBIE | TOATOTOBKE OakanaBpoB. KpaTkas uctropus pa3BuTUs
dbuznueckue CBOMCTBA | HAYKH.
JKUIKOCTEN U Ta30B. OCHOBHEBIE MOHSTHUSA u OIpeaeIICHUS

rujporazoauHamMuku. XKuakocts. Mojienp CIUIOMHON
cpenbl.  OcHOBHBIE  (U3MYECKHE  BEJIMYMHBI U
dbusnueckue cBoiicTBa Jkuakoctei. ObOo3HaueHHe U
€IMHUIIBI U3MEPECHUS

r'maApoOCTaTUKHU
KHHCMATHUKHU.

Tema 2. dusnyeckre OCHOBEI

I'inpocratuueckoe [aBJIeHME W €ro  CBOMCTBA.
JlaBiieHre B TOKOSIIIENUCS XKUAKOCTU. AOCOIIOTHOE U
M30BITOYHOE JTaBJICHUE, MAHOMETPUUYECKOE NTaBJICHHUE,
BakyyM. [lpubopsl misi wu3MepeHHs MaBICHUS U
BaKyyMa.

Cuibl, [EHCTBYIOIIME B KHUAKOCTSIX (MaccoBble U
MMOBEPXHOCTHBIC). AOCONIOTHBIN W OTHOCHUTEIbHBIN
nokoit skumkoctu. duddepeHnmanbuple ypaBHEHHS
KUAKOCTH.  IloBepxHOCTM  PAaBHOTO  JABIICHUS.
OcHOBHOE ypaBHeHHE rupocTatuku. 3akoH [lackans.
Omniopsbl naBieHus. JlaBieHue KUAKOCTH Ha TIOCKYIO
Y KPUBOJIMHEWHYIO TTOBEPXHOCTH.

Crioco0bl onMcaHus ABUKECHUS )KUIKOCTH. Y pABHEHUS

OamaHca  Maccbl:  YpaBHEHUE  HENPEPBIBHOCTH.
JIBM>KeHME JKUIKOW dYacTulibl. BuxpeBoe IBUIKEHHE
KUIKOCTH. be3BuxpeBoe  TeuyeHHE ~ KMJIKOCTHU
(mOoTeHIMaIbHOE TeUEHUE).
Tema 3. /IlnuHamMuKa BSI3KOU U | YpaBHEHUE  JBWKEHHMS  JKUAKOCTU.  YpaBHEHHUE
HEBSI3KOM KUIKOCTU. MOMEHTOB KOJINYECTBA JBUOKCHUS.

HuddepeHnmanbHoe ypaBHEHUE IBUKEHUS KUIKOCTH




B HamnpsikeHusix. Y paBHenue Hasbe-Crokca.
JuHaMuka HEBSI3KOW KUAKOCTU: AuddepeHInanbHbIe

ypaBHEHUS JIBUKEHUS HEeBSI3KOU KUJIKOCTU
(ypaBHenus Oiinepa). VYpaBHeHue bepnymwim s
YCTAaHOBUBLIETOCS JIBOKEHM S HEC)KMMaeMOun
KUJIKOCTH, SHEpreTuYecKas UHTEPIPETALUS
ypaBHeHUus bepHymiu. YpaBHenwe bepHymiu mis
peallbHOM  BA3KOW  JKHJIKOCTH. [TpakTuueckoe
IIPUMEHEHNE  ypaBHEHUs  bepHysum. TpybOxka

[Tpanarnsa, Beatypu, comno. luadparma.

VYpaBHenue bepHymumm Uit peallbHbIX — Ta30B.
Wuterpanpioe u auddepeHInaabHOe  YpaBHCHUS
SHEPIHUU.

MoaenupoBaHue  THAPOJAMHAMUYECKUX  SIBJICHUH.
Teopuss momobus. Kpurepuu ruapoIuHAMHUECKOTO
nogoous.

Tema 4. Tuapasnuueckue
conporuByieHus. Mcreuenue
JKUIKOCTEW U3 OTBEPCTUU U
HACaJKOB.

Bunst  comportuBnenuit. OCHOBHOE  ypaBHEHUE
paBHOMepHOro JBmkeHus. Kiaccupukauus mnoTepb
HaIopa, paBHOMEPHOE U HEPABHOMEPHOE JBUKEHUE.
I[Torepu Hamopa mnpu paBHOMEPHOM JABHKEHUU
KUIAKOCTH: JIAMUHAPHBIA  pEXUM, TYypOYJEHTHbIN
peXUM ABUXKEHUsA XuakocTu. llotepu Hamopa mnpu
HEPAaBHOMEPHOM  JIBMXKEHUU JKUJIKOCTU (MECTHBIE
notepu). Knaccudukanus ruapaBinuecKux CUCTEM I10
COIPOTUBIICHUSIM.

Hcreuenne udepe3 majioe HE3AaTOIUIEHHOE OTBEPCTHE,
KO3(pPUIIMEHT CKaTHsl CTPYH, CKOPOCTH M PaCXoja.
Hcreuenne mon ypoBeHb. McrTeueHune u3 OOIBIINX
oTBepcTuil. lMcTeueHne npu NEPEMEHHOM HAIOPE.
Hcreuenne yepe3 Hacagku. 3aTOIUIEHHbIE CBOOOIHBIE
TypOyJieHTHbIe cTpyU. McTeueHune ra3oB U3 OTBEPCTHU.
IMuapaBnuueckuit pacuer TpyOompoBomoB. IIpocrtsie

TpyOOTIPOBO/IHI, CIIO’KHBIE TpyOOIIPOBOIBI,
TpyOONIPOBOJBI € TMEPEMEHHBIM  PACXOJAOM IO
nyTu. Pacuer MPOCTHIX TpyOOIIPOBOIOB.

IMmapaBauueckuil pacuer JJIMHHOTO TpyOompoBoja
MOCTOSIHHOTO JuameTrpa. Pacuer TpyOompoBoaa ¢
MOCIIEA0BATENIbHBIM  COEAUHEHUEM, MAapaJUIETIbHBIM,
pa3BETBIICHHBIM, C HEIPEPBIBHOM pa3iadeit ®UIKOCTHU.
IMuapaBauueckue XapakTepPUCTUKUA TPYOOTTPOBOJIOB.
lunpaBmuueckuit  ymap B Tpybax, ¢dopmyna
KykoBckoro.  Buabl  ruapaBiIddyecKoro  yaapa.
SIBneHue KaBUTALIUY.

I'mppasnnueckue
MAaIIVHBI U TUAPOIPUBOLL.

OCHOBHBIE CBEJIEHUSI O TUAPABIMYECKUX MAIIMHAX U
TUJPOIPUBO/E. Hacocnt u rujponepenayu
(JromacTHbIe, BUXPEBbIE " CTpyHuaTsble,
rugpoanHaMuyeckue nepenaun). [lopirHeBbie HaCOCHI,
pOTOpHBIE TUAPOMAIIMHBI, POTOPHO- IMOPIIHEBHIE,
IJIACTUHYATHIEC,  IIIECTEpEeHYaThble U  BUHTOBBIE,
TUJPOLMINH/PBI U TUIPOIBUTATENH.
IMuapoanmaparypa. I'mapornpuBo, peryjiupoBaHue.

Mopnayns 2. 'azogunamuka
OcHOBHBIE

Hcxonnple COOTHOILIEHUSA. YPaBHEHHE SHEPIUMU.
Kpurnueckast 1 MakcumaiabHasi CKOpocTH rasza. Cas3b




dusznyeckue 3aKOHBI | CKOPOCTH ra3a ¢ ceueHUeM MOTOKaA.
JIBIDKEHUS Ta3a 3akon OOpamenusi BozjaecTBus. Buubl comen
peanu3yolMX CBEpX3BYyKoBoe TeueHue rasza. Comio
JlaBasns. Pexxumebl ero paboThl.
[TapamMeTpbl M303HTPOINUYECKOTO TOPMOXKEHHUS Irasa.
lMazonnHamMuueckue GyHKIUN.
Hcreuenne raza. OaHOMEpHOE TeueHHE Tra3a C
TpeHneM u s3HeproooMeHoM. {uddy30pbl. DKEKTOPHI.
7 Tema 2. Bonnbl naBinenus B | Bomnbl pa3pexeHus. CKkauyku yIUIOTHEHHUS.
ra3oBOM IOTOKE
8 Tema 3. Teopus | [Tonsatre norpannyHoro cinosd. OTpbeIB NOrPAHUYHOTO
MOTPAHUYHOTO CII0A CJIOS U CONPOTUBIIEHUE NHPU OTPHIBHOM OOTEKAHUH.
Bnusinue pa3zinnuHbix (PaKkTOpOB Ha SIBJIEHHE OTPHIBA.

5.2. IlpakTHyeckue 3aHsITHS

Haunmenosanne TeMbl

CopnepxaHue TeMbl

OCHOBBEI
KUHEMATUKA

THAPOCTATUKHU )41

1. T'uapocraTuyeckoe naBlIeHUE B KUIKOCTU

2. Cua naBleHUs )KUAKOCTH Ha TUIOCKHUE TTOBEPXHOCTH
3. Cuna paBleHUsI JKUJKOCTM Ha KPUBOJMUHEWHbBIE
MMOBEPXHOCTHU

JluHaMuKa BSI3KOM U HEBSI3KOU
KUJIKOCTHU

1. PexuMbl TeUeHUs KUJIKOCTH.
2. YpaBHenue bepHyiuu. YpaBHeHUE HEPpA3PBIBHOCTH.

IM'mapaBnuueckue COMPOTUBIICHUS.
Ucreuenue JKUIKOCTEN u3
OTBEPCTHI U HACAJIKOB

1. Ucteuenue xMAKOCTU YEPE3 OTBEPCTUS U HACATKHU.
2. Pacyet nmpocThIX TPYyOONPOBOIHBIX CUCTEM.
3. Pacuet cioXHBIX TPyOOIIPOBOIHBIX CUCTEM.

I'mppasnnueckue
TUAPOIPUBOL

MalllnHBbI u

Pacuer XapaKTEPUCTHUK HACOCOB.

3aKOHBI JBHXKCHUS I'a3a

ITpoueccs! Teuenus raza mo TpyoomnpoBogam

5.3. JlaGopaTopHble 3aHATUS

Haunmenosanue TeMbl

CopepxaHue TeMbl

HMccnenoBanue OTHOCHUTCIBHOI'O
ITIOKOs KHUAKOCTHU BO
BpamaromeMces CoCyac

DKCIepUMEeHTaIbHOE ornpezaesieHne (GopMbl CBOOOTHOM
MOBEPXHOCTU JKUJIKOCTM BO BpalAIOUIEMCSl COCY/E.
IToctpoenue smropbl U3OBITOYHOTO AABJICHUS KUJIKOCTU
Ha CTEHKU JHO COCy/a.

Onpenenenue KPUTHUYECKOTO
3Ha4YeHus yncna PeitHosbaca npu
TEYCHUU OJKUJIKOCTH B  TpyOe
KPYIJIOTO IMOMEPEYHOT O CEUCHUSI.

HabGmiogenne 3a pasnuyHbIMM peXUMaMU JBUKEHUS
XKUIKOCTH B TpyOe u onpezaeneHue uncia PeiiHonbaca.

W3yueHne 3aKOHA COXpaHEHHUS
9HEPrUM TPU TEUCHUU KHUIKOCTH
Mo TpyOONMpOBOAY MEPEMEHHOIO
CEeUeHUSI.

VYcraHOBIIEHHE aKTOB IPEBpALIEHUS] 3HEPruil B Tpyde
IIEPEMEHHOr0 ceueHus. IlocTpoenne nbe3oMeTpuIecKon
1 HAIIOPHOU JIMHUMU.

Ornpenenenrie moTeph Haropa Mnpu
BHE3AITHOM PaCHIUPEHUH.

OmnpeneneHre 3KCIEPUMEHTAIBHOIO M TEOPETHUECKOTO
3HaYCHUS KOAPPUITMEHTA THAPABINICCKOTO TPCHHUS.

Onpenenenue koadduieHTa
TUAPABINYECKOTO TPEHHUSI.

O3HakoOMJIEHHE C BHJAMH TIOTEPb JSHEPIrHH M3- 3a

I[G(bOpMaI_II/II/I IIOTOKA, IIOJIYYCHHC HaBbIKOB
OIMPEACIICHUA IIOTEPb Haropa B MCCTHBIX
TUAPABINYCCKUX COITPOTHUBJICHUAX nu




OKCIICPUMCHTAJIBHOC OIIPpCACIICHUC KOB(I)(bI/IL[I/IeHTa

MCCTHOI'O COITPOTUBJICHUS.

3agaua PEKOHCTPYKTHUBHOTO
YPOBHS
"T'uapaBnudecKuii pacuér

Pa3BETBIEHHOTO TpyOOIpoBoaa"

[TpoBenenue pacueta  TpybompoBoga U MOIOOP
XapaKTepUCTUK TpyO Maructpaid ¢ OTBETBJIICHUS,
pacyer moTtepb Ha TPEHHE B OCHOBHOW MAaruCTpaJIK M B
OTBETBJICHUSX, TOJ00p MapKU HAcOCa.

Onpenenenne Ttumna TpyOompoBoaa (TUAPaBINYECKU
KOPOTKMH WM  JJIMHHBIA) TIyTeM  IPOBEICHUS
TUJIPABIIMYECKOTO pacuéTa TpyOompoBoa.

3amaua PEKOHCTPYKTUBHOTO
YPOBHSI

"T'uapaBnnyeckuit pacuér
KOpOTKOTO Tpybomposoaa”
3agaua PEKOHCTPYKTUBHOTO
YPOBHS

"Onpenenenue paboyero pexuma
JIOMaCcTHOTO Hacoca"

OnpenenuTh mapaMmeTpbl paboYero pexxuma J0macTHOTO
Hacoca. OnpenenuTpb, Kak U3MEHUTCS PabOUYuil peKuM
Hacoca: eCclii M3MEHUTh CKOPOCTh BpallleHus pabodero
KOJIeCa HAcoca; €clid IPOU3BECTH OJHOBPEMEHHOE
napasieIbHOE UIU MOCIeI0BATENbHOE BKIIOUYEHUH JABYX
OJIMHAKOBBIX HACOCOB.

Nzyuenne wmerToma omnpeneneHus
pacxoza BO3AyXa IO HM3MEHEHUIO
JTABJIEHUS B OTCEUEHHOM 00bEeME.

N3zyuenne meronma ompeneneHuss pacxoja BO3AyXa IpHU
€ro UCTEUEHUH U3 pe3epByapa U3BECTHOTO O0OBEMA.

Nzyuenne 3akoHa coxpaHeHus | I3ydyeHne 3akOHA COXpAHEHUs SHEPruM MpU TEUYECHUU
SHEPIruu IMpU TEUEHUU BO3[yXa IO [ BO3AyXa MO ITHEBMOCHCTEME WJIM TpyOONpoOBO.Y,
TpyOoIpoBOIYy IIEPEMEHHOIO | U3yUyeHUEe ypaBHEHMs bepHymm U mocTpoeHue
CEUCHHUS. HAIIOPHOM M Ib€30OMETPUUYECKONW JIMHUUW NPU TECUYCHUU
BO3/yXa Mo TpyOOMmpoBOy MEPEMEHHOTO CEUEHUS.
3amaya pekoHCTpYKTUBHOTO | [IpoBeieHMe  ra3oAMHAMHUYECKOro  pacu€ra  Ccoruia
YPOBHS JlaBans, oOecneuMBarOUIErO Ha PACUETHOM pEXUME
"T"azonnHamMuyecKkui pacuéT | 3aJJaHHBIN pacxo rasa, onpeaeieHue npodusis coria u

coruia JlaBama"

0000IUTD MOJIYYEHHbIE PE3YJIHTATHI.

N3zyuyenne npubGOpoB M METOJOB
OIIPEIEIICHUs JaBIICHUSI.

N3zyueHne npuOOpoB U METOJIOB U3MEPEHUS JAABJICHUS.
Hayuutscs onpenenars BUI U3MEPSIEMOIrO JIABJIEHUS IO
MMOKa3aHusIM JaTUMKa MaJIOTO JaBJIECHUS B 3aBUCUMOCTU
OT crmoco0a ero MOJKIIOUEeHHs K HaIllopHOH TpyOke
ITuro.

NccnenoBanue ucreueHus BO3ayxa
U3 pecuBepa: J0- KPUTUUYECKUH,
KPUTHUYECKUI peKUMBI TEUECHHUS.

I/I3y‘—I€HI/I€ BO3MOXHOCTH OKCIICPUMCHTAJIBHOT O
HCCIICAOBAHUS ITPOLHECCAa NCTCUCHU S BO3AYyXa N3 CMKOCTHU
BBICOKOI'O HABJICHHSA YCPE3 MaAJIOC OTBCPCTUC IIPU

JIOKPUTUUECKOM " KPUTUYECKOM pexIMax
annadaTUIeCKOTO TeUEHUS.

MonenupoBaHue npolecca | MpOBECTH  MOJIEIMPOBAHUE C  IOMOIIBIO  CPEJIbI

oOtekanuss HeynoboooOTekaembix [ COMSOL Multiphysics npoiiecca oOTeKaHus

TN JTaMUHAPHBIM IIOTOKOM | JAMUHAPHBIM  TOTOKOM  BSI3KOM  HECKUMaeMOU

KUJKOCTHU JKUJIKOCTU HEyH00000TEeKaeMbIX Tel [JIs HaTJISAHOU

BU3yaJlnu3alluyid ITOTPAHHUYHOI'O CJIO0A M €ro OTpbIBa OT
IMOBCPXHOCTU o0TekaeMoro Teja.

6. CAMOCTOSATEJBbHAS PABOTA

Ne
/i

Hanmenosanne TeMbl
(pa3nena)

Coneprxanue TeMbl (pasena) TpynoemkocTb
B

AKaACMHNYCCKUX




qacax

Monynb 1.
I'mppomexanuka
Tema 1. OcHOBHBIE

(busnueckue CBOHCTBa
KUIKOCTEU U ra3oB.

IToaroroBka Kk UTOrOBOMY TECTY ITO MOJIYJIIO
1

Tema 2. dusuueckue
OCHOBBI TUJIPOCTATUKU
U KUHEMATUKHU.

[ToaroToBka K MPAKTUUECKOMY 3aHSITHUIO.
[ToaroToBka K BBINIOJHEHUIO U 3aIUTE
nabopatopHoii pabotel. IloaroroBka
BBITIOJTHCHUIO MHAWBUAYAJIbHOW paboOTHI IO
teme. [loArOoTOBKA K MTOTOBOMY TECTY IO
Moy 1.

[ToaroroBka K NPAKTUUECKOMY 3aHSITHIO.
[ToarotoBka K BBINNOJHEHUIO U 3alIUTE
nmabopatopHoit pabotel. IloaroroBka k
BBITIOJITHEHUIO WHIUBUAYAIBHONW pabOTHI 1O
teme. [loAroroBka K MTOrOBOMY TECTY IO
MoayJto 1.

[ToaroToBKa K MPAKTHUYECKOMY 3aHSITHIO.
[ToaroToBka K BBITIOJHEHUIO U 3aIUTE
nabopatopHoit pabotel. IlogroroBka k
BBITIOJTHCHUIO MHAWBUAYAJBHOW paboOTHI IO
teMe. [ToArOTOBKA K BBIMOIHEHHUIO 3aJaud
PEKOHCTPYKTUBHOTO YpoBHS. IToaroroska
HUTOTOBOMY TECTY 11O MOAYJIO 1.

HOI[FOTOBKa K IIPAKTHYCCKOMY 3aHATHIO.

IToaroroska K BBITIOJTHEHUIO
WHIUBUAYAIBHOM  paboOThl 1O  TEME.
IlogroroBka K  BBINOJHEHUIO  3aJa4u

PEKOHCTPYKTUBHOTO ypoBHs. IToaroroska x
UTOTOBOMY TECTY IO MOJYJIIO 1.

Tema 3. JuHamuxka
BSI3KOM UM HEBSI3KOHU
KUTKOCTH.

Tema 4.
I'mppasnnueckue
COMPOTUBIICHUS.
Hcreuenue xuakocTen
u3 OTBEpPCTUU u
HACaJ KOB.

Tema 3.
I'mppasnnueckue
MaIlIMHBI u
TUJPONPUBOI.
Monyinb 2.
lNazonunamuka
Tema 1. OcHoBHBIE
dbusznueckue - 3aKOHBI

ABHXXCHUS ra3a

[ToaroToBka K NPAKTUUECKOMY 3aHSITHUIO.
ITogroroBka K BBINOJHCHUIO U 3aIlUTe
nabopatopHoit pabotel. IloaroroBka K
BBITTOJIHEHUIO WHIUBUAYAIbHONW pabOTHI 110
teMme. IToAroToOBKa K BBIIOJHEHHUIO 3aJa4u
PEKOHCTPYKTUBHOTO YpoBHS. [Toaroroska x
UTOTOBOMY TECTY MO MOAYJIIO 2.

Tema 2. BomHb!
MaBJIEHUS B Ta30BOM
IIOTOKE

IToaroroBka Kk UTOrOBOMY TECTY IO MOJIYJIIO
2.

Tema 3. Teopus
MMOTPAHUYHOTO CIIOS

HOI[FOTOBKa K UTOTOBOMY TECTY 110 MOAYJIIO
2.

7. OBPA3OBATE/IbHBIE TEXHOJIOI'MN

Meronsl nmpuMeHsiemble B oOyyeHuu. B coorBercrBue ¢ tpeboBanusimu PI'OC BO no
HAIPaBJIICHUIO MOATOTOBKM peain3alisi KOMIIETEHTHOCTHOIO IOJAXO0Ja IMpeaycMaTpUBAET
UCIOJIb30BAHUE B Y4eOHOM IpPOLIECCe AKTHUBHBIX M HMHTEPAKTUBHBIX (DOPM IPOBEACHUS
3aHATUM.

ITpu peanuzanuu gucuuIuiMHbl «['MaporazonMHaMuKa», UCHOJB3YIOTCS TPAaJAULUOHHBIE U
COBpPEMEHHbIE 00PA30BATEIbHBIE TEXHOJIOTUU.

ITpy yTeHUM NEKUMI MO TAHHOW NMCLMIUIMHE HCIOJb3yeTCs aKTUBHBIE METOJbI OOYyYEHHUS:



mpoOyeMHast JIeKIus, JeKuusl mpeseHTanus. llepen m3ydeHumem pasaena 00O3HAYAETCS
npo0yieMa, Ha perieHne KOTOpor OyAeT HampaBjIeH BeCh MOCIEAYIOIUNA MaTeprall JTaHHOTO
pazmena. Ilpu dYTeHUWM JIEKIMI HCHONB3YIOTCS MYJIbTUMEIMIHBIC IPE3CHTAIMU, BHIICO-
JIEMOHCTPAITUH.

Ha nmpaxtudeckux u J1aOOpaTOPHBIX 3aHITHSIX HCIOJIB3YETCS METOJ TPYMIIOBOTO PEIICHUs
TBOPYECKUX 3aJ1au, METOJT 1e0aTOB.

[Tpu mpoBeeHnn 1aOOPATOPHBIX 3aHATUN CTYJACHTAM BbIIACTCS 3aJaHue ISl TOATOTOBKU K
BBITIOJTHCHUIO JTabopaTopHO# paboThl. [lepen BbIMONHEHHEM pabOTHI C MperojaBaTelieM
obOcyxmaercs 1ielb pabOThl M XOJ €€ BbIIMOJIHeHWs. Ha 3rame 3ammrThl paOOTHI CTYIEHT
CaMOCTOSITEIbHO ~aHAIIM3UPYET JOCTUTHYTBIE PE3yJabTaThbl C pa3HbIX TOYEK 3pPEHUs,
BBIJIBUTAET TMIIOTE3bI U JEJIAeT BBIBOJIbI, UCXOIs U3 LIEJIH pabOTHI.

N3 coBpeMeHHBIX 00Opa30BaTENbHBIX TEXHOJOTUNA MPUMEHSIOTCS HMH(POPMAIMOHHBIE |
KOMITBIOTEPHBIC TEXHOJIOTHH C TIPUBJICUCHUEM K TIPETIOIaBAHUIO MYJIbTUMETMHHON TEXHUKHU.
MeToabsl KOHTPOJISI: UTOTOBOE TeCTUpOBaHMe. ITOrOBBIE TECTHI IO MOYJISIM pa3MEIIEeHbI B
SIIEKTPOHHOM Kypce «IuaporasoguHaMuKa» pPa3MEIIEHHOM B MOIYJIbHOM OOBEKTHO-
OPHEHTHUPOBAHHOU AMHAMUYECKOH yueOHoii cpene  Moodle wna caiitte AmIY  http://
moodle.amursu.ru/ [http://moodle.amursu.ru/]

8. OLIEHOYHBIE CPEJICTBA JJ5 [TIPOMEXYTOYHOM ATTECTALIUU
Onucanue mokasaTeiael U KpUTEPUEB OLIEHUBAHUS KOMIIETCHIIMM HA Pa3JIMYHbIX 3Tanax MUX
dbopMHUpOBaHUS, ONMUCAHUE INIKAJI OLIGHUBAHMS, TUIIOBBIE KOHTPOJIbBHBIC 3aJaHUSI U WHBIE
MaTepualibl, HEOOXOAUMBbIE 11 OLEHKU 3HAHUN, YMEHMI, HaBBIKOB, XapaKTEepHU3YIOIINX
sTanbl GOPMUPOBAHUS KOMIIETEHIIMN, a TAK)KEe METOJAMYECKHE MaTepHalibl, ONPEIeISIOnIne
MpOLIeyphl OIEHWBAHUS 3HAHWH, YMEHW W HABBIKOB OTpPaXXeHbI B (DOHJE OIEHOYHBIX
CpeNCTB Mo nucuuruimHe «[ maporazoiuHaMuKay.

ITpumepHbIe BOIPOCHI K 3K3aMEHY:
1. Mogaens crtonrHoi cpenbl. Moenb Hec)kumaeMoit cpepl. O011as MOCTaHOBKA 3aJaUH.
2.  OcHoBHbIE (PM3UYECKUE BEIMUMHBI U (PU3UUYECKHE CBOMCTBA kuAKocTel. O003HaUeHNE U
SIMHUIIBI U3MEePEeHHSI. MaKpOCKOITMUECKHE ITapaMeTPbl U (DYHKITUU COCTOSTHUS CPEJIbI.
3. JlaBneHue OKMAKOCTH. PaBHOBecHe  JKMAKOCTH. AOCONIOTHOE U HM30BITOYHOE
JlaBJICHUE, MAHOMETPHUYECKOe AaBlieHne, BakyyM. [IpuOopbl i u3MepeHusl JABJICHHUS U
BaKyyMma.
4. AOCOTIOTHBIH M OTHOCHTEIIBHBIN MOKOW XUAKOCTH. CHIIBI, JEWCTBYIOIINE Ha JKUIKUN
o0owveM. JlubdepeHumanpuple ypaBHEHUS JKUIKOCTH. I[IOBEPXHOCTH pPaBHOTO JdaBIICHHS.
OcHoBHOE ypaBHeHHME ruApocTaTuku. [duddepeHunanbHoe ypaBHEHHE pPaBHOBECHUS
(ypaBHeHUe Diinepa).
5. 3axon INackans. Omnrops! qaBieHus. JlaBieHue >KUIKOCTH Ha MJIOCKYIO0 U KPUBOJIMHEHHYIO
MMOBEPXHOCTH.
6. OTHOCUTENIPHOE pPABHOBECHE J>KUJIKOCTHM MpPU IOCTYMATEIbHOM PAaBHOYCKOPEHHOM
JB>KEHHMH COCY1a U BO BPAILAOLIEMCS COCY/IE.
7. OcCHOBBI KMHEMATHUKH JKUAKOCTM M raza. MeToapl KMHEMAaTUYECKOTO HCCIIeIOBAHUS
crutontHoM cpenpl. Kitaccudukaius 1BuxkeHus Kugkocteid. Pacxom KuaKocTu.
8. VpaBHeHMe Hepa3pbIBHOCTU (ypaBHeHHE OanaHca Macchl). JIunum Toka. Tpybka Toxa.
CrpyiiHasg MOJIelb OTOKA.
9. JIBmxeHHUe KUIKON YaCTHUIIBI.
10. BuxpeBoe aBmxkeHue XUAKOCTH. Buxpp monsi. BuxpeBas nuHusi. BuxpeBoil mIHyp.
Buxpesas Tpybka. TeopeMbl 0 BUXPEBOM JIBUIKEHUH U CIICJICTBUS U3 HUX.
11. be3BuxpeBoe TeuyeHUE KUIKOCTU (MOTEHIUAIbHOE TeueHue). [loTeHuuan CKOpoCTH.
Ypasuenue Jlannaca. @yHKLIMSA TOKA.
12. VpaBuenue nBuxeHus xuiakoctu. Ilepas Teopema Oiinepa. YpaBHEHHME MOMEHTOB
KOJIMYECTBA JABIKEHUS (BTOpOE YpaBHEHHUE Ditnepa).
13. HuddepeHnuanbHoe ypaBHEHUE IBUKCHUS B HATIPSDHKECHUSIX.
14. Juddepenumanbusie ypaBHenns: HaBbe- CTokca m ux pemreHus (ypaBHeHHeE Oilnepa,
ypaBHenue ['pomeku- Jlemb6a, unrerpan Kommu-Jlarpanxa).
15. VYpaBuenue bepHynu 11 yCTAaHOBUBIIETOCS JBUKEHUSI HEC)KUMAEMOM JKUJIKOCTH U €Tr0



aHaJIu3.

16. VpaBuenue bepHymiu mjisi MOTOKA peaIbHOW KUJIKOCTU. YpaBHeHUEe bepHymnu s
peajibHbIX T'a30B.

17. TlpakTtuueckoe mpuMeHeHUe ypaBHeHHs bepuymmu (Tpyoka Iluto, TpyOka Ilpanmis,
TpyOka Bentypu, como, quadgparma).

18. HurerpanpHOe 1 quddepeHnaaIbHOe ypaBHEHUS YHEPTHH.

19. MopaenupoBaHue rTUAPOAUHAMUYECKUX SIBICHUMN.

20. Teopus mogobus. Kputepuu ruipoIMHAMHYECKOTO MO 1001

21. Bupabl conpoTusienuit. OCHOBHOE ypaBHEHHE PABHOMEPHOTO ABUKEHUS.

22. Kiaccudukamnms motepb Harmopa, paBHOMEPHOE U HEPABHOMEPHOE IBIKEHHE.

23. TloTepu Hamopa NOpU PAaBHOMEPHOM [IBMIKEHHHM KUJKOCTU: JIAMUHAPHBIA PEXKUM,
TYpOYJEHTHBIN PEXKUM JTBUKEHUS KUIKOCTH.

24. TloTtepu Hamopa Mpu HEPABHOMEPHOM JBMKEHUM KUJKOCTH (MECTHBIE TTOTEPH).

25. Krnaccuduxanus rugipaBIM4ecKux CUCTEM MO COMPOTUBIICHUSIM.

26. HcreyeHme dYepe3 Mayoe HE3aTOIUIEHHOE OTBEpCTHE, KOID(PUIMEHT cxXaTus CTPYH,
CKOPOCTH M pacxoja.

27. Hcreuenne mon ypoBeHb. McreueHue u3 OOlbIIUX OTBepcTUid. McreueHue u3 cocyna
IIpY NIEPEMEHHOM HATOPE.

28. HcredeHue )XUAKOCTH YEPE3 HACAIKU.

29. 3aromieHHble CBOOOIHBIE CTPYU. MIcTeueHune ra3oB U3 OTBEPCTUH.

30. Hasnauenme u kinaccudukaiusi TpyoonpoBogoB U pacxooB. ['mapasianueckuii pacuet
pocToro TpydbomnpoBoa.

31. T'uppaBnuueckuii pacyer JIMHHOTO TPyOOIpOBO/Ia MOCTOSIHHOTO IMaMeTpa.

32.  Pacuer TpybompoBOJa C MOCIEAOBATEIbHBIM COECAUHEHUEM, NapajlIeIbHbIM,
Pa3BETBIIEHHBIM, C HEIIPEPBIBHOW pa3ayeil KUIKOCTHU.

33. T'mapaBiuueckue XapakKTepUCTUKU TPyOOIIPOBOIOB.

34. TuapaBnuueckuii ymap B Tpybax, popmyna KykoBckoro. Buabl ruapaBIndecKoro
yaapa. SIBieHue KaBUTaI1u.

35. OCHOBHBIE CBEJIEHMSI O THUAPABIMYECKUX MallMHAX U ruaponpusoge. Hacocel u
TUApOTIEpeIayu (JIOMACTHBIE, BUXPEBBIC U CTPYHUAThIE, TUAPOJUHAMUYECKUE TIEPEIayH ).
36.I1opiiHeBbIE HACOCHI, POTOPHBIE TUAPOMAIIUHBI, POTOPHO- TOPIIHEBbIE, MIACTUHYATHIE,
IIecTepeHYaThle U BUHTOBbIE, THIPOLIWIIMHAPHI U TUAPOABUTATEIIN.

37. T'uppoanmnapatypa. [ maponpuBo/I, peryJinpoBaHue

38. 'azogqunamuka. HMcxoaHble coOOTHOIIEHWS. YpaBHeHue dsHepru. Kputuueckas u
MaKcUMajbHasl CKOpOCTb Tra3a. IlapamMeTpbl HM303HTPONMYECKOIO TOPMOXKEHHUS Trasa.
lazonuHamuveckue PyHKIIUH .

39. CBs13b CKOPOCTH Ta3a C CEYEHHMEM MOTOKa. 3aKOH oOpalleHus Bo3aeicTBus. McreueHue
raza. ['eomeTpuueckoe BO3JCHMCTBHE HA Ta30BbIM MNOTOK. BUIbI comenl pean3yrommx
CBEPX3BYKOBOE TEUECHHE rasa.

40. OgHOMEpPHOE TEUEHUE Ta3a C TPeHUEM U 3HeproooMeHoM. dunddy30pbl. DKeKTOPHI

41. BoaHbl pa3pekeHus.

42. Cxayku yIUIOTHEHHS.

43. [loHsiTue MOrpaHUYHOTO Ci0sl. OTPBIB MOTPAHUYHOTO CJIOS U CONPOTHUBIIEHUE NPHU
OTPBIBHOM 00TeKaHuU. BiusHue pa3muuHbIXx (paKTOPOB HaA SIBJIEHUE OTPHIBA.

9. YYHEBHO- METOANYECKOE U NTHOOPMALIMOHHOE OBECIIEYHEHUME
YUEBHOTI O ITPEJIMETA
a) IuTeparypa
1. Kpecrun, E. A. I'mapasnuka : kypc aexkuuii / E. A. Kpectun. — Camapa : Camapckuit
FOCYJApCTBEHHBIN apXUTEKTypHO-CTpouTenbHblld yHuBepcurer, 9bC ACB, 2014. — 189 c.
— ISBN 978-5-9585-0566-1. — Tekct : anexTpoHHsiit // L{udpoBoii obpa3zoBaTeNbHbIN
pecypc IPR SMART : [caiiT]. — URL: https:// www.iprbookshop.ru/29784.html (mata
obpamenus: 26.03.2024). — Pexxum qoctyna: Ajisi aBTOPU3UP. MOIb30BaTENIEH
2. lrepennuxt, J. B. I'unpasnuka : yueonuk / [I. B. ltepennuxt. — 5-e uza., crep. —



Cankr- IlerepOypr: Jlaws, 2022. — 656 c¢. — ISBN 978-5-8114-1892-3. — Tekcr :
ANEeKTpOHHBIN //  JlaHb : 3NIeKTpoHHO- OubnmuoteuHnass cucrema. — URL: https://
e.lanbook.com/ book/212051 (mata obpamenus: 26.03.2024). — Pexum npocryna: mist
ABTOPU3. MOJIb30BATEIICH.

3. Unbuna, T. H. T'mapaBnuka. [IpuMepbl pacueToB 3J€MEHTOB HHKXEHEPHBIX CETEH :
yuebHOe mocobue/ T. H. Wmpumna. — benropon: benropomackuii rocymapcTBEHHBIH
TexHojornueckuii yuusepcuter uMm. B.I'. Illyxosa, 9bC ACB, 2012. — 150 ¢. — Texcr:
anexTpoHHslil // L{udposoit obOpazoBartenbublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/28343.html (mata o6pamenus: 26.03.2024). — Pexum gocrymna:
JUTSl aBTOPU3HD. MMOTb30BATENCH

4. CeBocthbsiHOB, A. B. Pacuér TpyOOIpPOBOIOB : METOIMUYECKHE YKA3aHUS K PACUETHOM
pabore mo muciumumHe «I'maporazomunamuka» / A. B. CeBocThsHOB. — JIuIenx :
Jluneukuii rocygapcTBeHHbIN TexHuueckuil yHuBepcuter, 9bC ACB, 2014. — 53 c. —
Texct : anexkTponHsiit // LudpoBoit obpazoBatenbHbiii pecypc IPR SMART : [caifiT]. —
URL: https:// www.iprbookshop.ru/55149.html (mata oOpamenus: 26.03.2024). — Pexum
JOCTYIIA: JJIsl aBTOPU3HP. MTOIb30BaTENIEH

5. Tunporazogunamuka. Y.l «['mapomexaHuka» : yuyeOHO- METOUUECKOE MOCOOHE O
BBITOJTHEHUIO JTabopaTOpHBIX padoT/ cocraButenu M. B. Bepxotyposa, O. A. Aransrosa.

— brnarosemenck : AMypckuil rocynapcrBeHHbli yHuBepeuter, 2017. — 82 ¢. — TekcT :
anekTpouHslil // L{udpoBoit obOpazoBatenbhblii pecypc IPR SMART : [caiit]. — URL:
https:// www.iprbookshop.ru/103852.html (mata oOpamenus: 26.03.2024). — Pexum

JIOCTyMa: JJIsl aBTOPU3UP. MTOJIb30BaTENeH

6. I'maporazonunamuka. Y.2: «I"a3oBas nuHaMuka» : yueOHO- METOAUYECKOE TTOCOOUE 1O
BBITIOJTHEHHIO JTabopaTopHbIX pabot / coctaButenu M. B. BepxoTypoBa. — braroemnieHck :
AMypckuii TocynapcTBeHHbld yHuBepcuteT, 2019. — 73 c¢. — TekcT: 3meKTpoHHBIH //
Ludposoit ob6pazoBatenbHbiii  pecypc IPR  SMART : [caiit]. — URL: https:/
www.iprbookshop.ru/103853.html (mara o6pamenus: 26.03.2024). — Pexxum goctyna: s
ABTOPU3HD. MOJIb30BATENEH

7. Metoaudeckne yKa3aHHS IO BBIMIOJHEHUIO 3a7ad PEKOHCTPYKTHBHOTO YPOBHS IO
muctuiuinHe "Tunporasonunamuka” [DneKTpoHHbBIN pecypc]/ AMypcKuil rocyaapCTBEHHBIH
yHuBepcuteT, WMmxkeHepHo- dusnueckuii (PakynpTeT ; coct. M. B. Bepxorypoma. -
Bbnarosemenck : AmI'Y, 2020. - 60 c. - Pexum pocryma: http:// irbis.amursu.ru/
DigitalLibrary/AmurSU_Edition/11585.pdf

0) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypehbl

Ne HanmenoBanue Onucanue

1 | Google Chrome BecrimatHoe pacmpocTpaHeHwe IO JIMIIEH3MM  google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycrmoBusx https:// www.google.com/chrome/
browser/privacy/eula_text.html.

2 | Comsol Multiphysics Jlunensus Ha y4eOHBIM KjIacc MO CYyOJIULIEH3MOHHOMY
noroBopy Ne20/15/230 T 16.12.2015.
3 | http://e.lanbook.com ITpenacraBiaeHHas 3MEKTPOHHO- OUOIMOTEYHASI CHUCTEMA —

3TO pecypc, BKIIOUAIOIIUN B ce0s1 KaK 3JIEKTPOHHBIE BEPCUU
KHUT u3gatenbcTBa  «Jlawb» W Apyrux — Beaylux
M31aTEIbCTB yUeOHOU JMTEpaTyphl, TaK M 3JIEKTPOHHBIC
BEpCUU TEPUOJUYECKUX M3aHUNH IO E€CTECTBEHHBIM,
TeXHUUYECKUM U TYMaHUTAPHBIM HayKaM.

4 | http:// DNeKTpoHHO- Oubnmuoteunass cucrtema [PRbooks —
www.iprbookshop.ru/ Hay4yHO- 0oOpa30BaTeNbHBIM pecypc I pelIieHus] 3ajad
obyuennss B Poccum u 3a pyOexoM. YHHUKaJIbHas
miatpopma ODBC IPRbooks o0BenuHSET HOBeHIIIHE
MH(DOPMAITMOHHBIE TEXHOJOTHMHU U YUCOHYIO JINIIEH3MOHHYIO
nutepatypy. Kourenr SOBC IPRbooks  orTBeuaer




TpeOoBaHUsIM  cTaHAapToB  Bbiciiedl  mkoiel, CIIO,
JIOIIOJIHUTENBHOTO U JUCTAHLIMOHHOr 0 oOpas3oBanus. DbC
IPRbooks B momHOM 00BEME COOTBETCTBYET TPeOOBAHUSIM
3akoHogarenbcTBa PO B chepe oOpazoBanus.

5 | http://elibrary.ru Hayunas snextpoHHast OMbIMOTEKA )KypHAJIOB

B) mpoeccroHaIbHbIe 0a3bl TaHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMBbI

Ne HaumenoBanue Onucanue
http://window.edu.ru Enunoe okHO noctyna k o6pa3oBaTesbHBIM pecypcam

2 | http:// SciGuide - BeO- HaBUTATOP 3apyOEKHBIX U OTEUECTBEHHBIX
www.prometeus.nsc.ru/ | HAy4HbIX 3JIEKTPOHHBIX PECYpPCOB OTKPBITOTO [OCTYIIA,
sciguide/page0609.ssi 9JIEMEHT  TO[JIEP)KKM  HAyYHOW  KOMMYHUKAIlMUd B

Cubupckom otnenenuu PAH. HaBuratop nomoraer Bectu
MOUCK KAYECTBEHHBIX HAYYHBIX PECYpCOB MHPOBOTO

yYPOBHS
3 | https:// elibrary.ru/ | Hayunass snektponnas Oubnuoreka eLIBRARY.RU -
defaultx.asp poccuiicknii UHGOPMAITMOHHO- aHAJIMTUYECKUH MOpTal B
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10. MATEPUAJIIBHO- TEXHHUYECKOE OBECIIEYEHUE YYEBHOI'O
IMPEAMETA
BansaTus mo aucuuruinHe « uapora3oguHaMHUKa» ITPOBOISTCS B CIIECIUATIBHBIX MTOMEIICHUSX,
MPEICTABIISIONIUX COOO0M yUeOHbIe ayTMTOPUH )Tl IIPOBEICHUS 3aHATUI JICKIIMOHHOTO THUIIA,
3aHATUM CEMHHAPCKOTO THIIA, JTAa0OpaTOPHBIX paboOT ¢ 1abOpaTOPHBIM OOOPYAOBAHHMEM,
CPYIIIOBBIX M HMHIUBHUAYAIbHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOIS U IMPOMEKYTOUHOM
arrectanuu. CrieriajabHbIe OMEIICHUS YKOMIUIEKTOBAHBI CIEIMATM3UPOBAHHON MeOeIbIO U
TEXHUYECKUMU CPEICTBAMHU OOYYEHHMsS, CIyXallUMU IS TMPEACTaBICHUS  y4eOHOM
nHopMaIu OOJIBIIION ayauTOpUH. Bce MmoMereHus, B KOTOPBIX IPOBOASTCS 3aHSATHUS,
COOTBETCTBYIOT JEHCTBYIOIIMM IIPOTHBOIIOKAPHBIM IIPAaBUIAM U HOPMAaM.
Kaxaplii oOywaromuiics oOecrieueH HWHAMBUAYyAJbHBIM HEOTPAHMYEHHBIM JOCTYIIOM K
JJIEGKTPOHHO- OMOJMOTEYHBIM  CHUCTEMaM M K  3JIEKTPOHHOW  MH(pOpMAIMOHHO-
00pa3oBaTeIbHOM Cpe/ie YHUBEPCUTETA.
CamocrosgrenbHass  pabota 00yJaroITUXCS OCYIIECTBIISACTCS B TTOMEIIICHUSIX,
OCHAIIEHHBIX KOMIIBIOTEPHOI TEXHUKOM ¢ BO3MOKHOCTBIO MOAKIIIOUeHUs K ceTu «HTepHEeT»
n obecrieueHHEM JOCTYIMa B 3JCKTPOHHYIO HH(POPMAIMOHHO- 00pa30BATEIBHYIO CpPEIy
YHHBEPCUTETA



